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CLAIMS: 

1 . An aqueous wet etchant for selective etching of aluminum oxide 
in the presence of transition metals, the etchant comprising: 

one or more complexing agents; and 
5 a buffering agent for maintaining pH of the aqueous wet etchant 

solution within a pH range between approximately 9 and 
approximately 10. 

2. The aqueous wet etchant of claim 1 wherein the complexing 
10 agents form complexes with aluminum oxide ions and stabilize 

the complexes in solution. 

3. The aqueous wet etchant of claim 1 wherein the complexing 
agents are selected from the group consisting of: nitrilotriacetic acid, salts of 

15 nitrilotriacetic acid, citric acid, and salts of citric acid. 

4. The aqueous wet etchant of claim 3 wherein the complexing 
agents have a total concentration of less than approximately 0.5M. 

20 5. The aqueous wet etchant of claim 1 wherein the buffering agent 

is selected from the group consisting of: borate salts, hydroxide salts and 
bicarbonate salts. 

6. The aqueous wet etchant of claim 1 wherein the complexing 
25 agents are nitrilotriacetic acid tri-sodium salt and sodium citrate. 

7. The aqueous wet etchant of claim 6 wherein the Nitrilotriacetic 
Acid Tri-Sodium Salt and Sodium Citrate are present at a concentration ratio of 
approximately 1:1. 
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8. The aqueous wet etchant of claim 1 further comprising a wetting 
agent. 

9. The aqueous wet etchant of claim 1 further comprising a compound that 
5 forms a colored complex with one or more transition metals. 

10. An aqueous wet etchant for selective etching of alumina in the 
presence of transition metals, the solution comprising: 

one or more complexing agents selected from the group 
10 consisting of: nitrilotriacetic acid, salts of nitrilotriacetic 

acid, citric acid, and salts of citric acid. 

11. The aqueous wet etchant of claim 10 wherein the solution 
additionally comprises buffering agents to maintain the pH of the aqueous wet 

15 etchant solution within a pH range between 9 and 10. 

12. The aqueous wet etchant of claim 10 wherein the buffering agents 
are selected from the group including: borate salts, hydroxide salts, bicarbonate 
salts. 

20 

13. The aqueous wet etchant of claim 10 wherein the etchant has a 
selectivity of at least 10:1 for alumina over transition metals. 

14. The aqueous wet etchant of claim 13 wherein the transition 
25 metals are copper, nickel, iron, vanadium, gold, platinum, ruthenium or alloys 

thereof. 

15. The aqueous wet etchant of claim 14 wherein the complexing 
agents are nitrilotriacetic acid tri-sodium salt and sodium citrate. 
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16. A method for wet etching alumina on a substrate having an 
alumina layer and one or more metal layers, the method comprising: 

contacting the substrate with a wet etchant, the wet etchant 
comprising an aqueous solution of one or more 
5 complexing agents; and 

removing the metal oxide layer selectively over one or more 
metal layers with a selectivity of at least 10 to 1. 

17. The method of claim 16 wherein the complexing agents are 
10 selected from the group consisting of: nitrilotriacetic acid, salts of nitrilotriacetic 

acid, citric acid, and salts of citric acid. 

18. The method of claim 16 wherein the wet etchant has a pH value 
in the range between approximately pH 9 to approximately pH 10. 

15 

19. The method of claim 16 wherein the wet etchant has a pH value 
between approximately pH 9 to approximately pH 10. 

20. The method of claim 19 wherein the complexing agents are 
20 nitrilotriacetic acid tri-sodium salt and sodium citrate. 

21. The method of claim 20 wherein the wet etchant further 
comprises a wetting agent. 
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